A Gram-staining-negative, rod-shaped and non-spore-forming bacterium, designated strain 333-1-0411 T , was isolated from a soil sample collected from Namucuo, Tibet Autonomous Region, China and characterized in a taxonomic study using a polyphasic approach. The major fatty acid components of strain 333-1-0411
The genus Massilia was first described by La Scola et al. (1998) based on a single isolate from the blood of 25-yearold patient who was immunocompromised with cerebellar lesions. Since then, other strains representing species of the genus Massilia have been isolated from air (Weon et al., 2008 (Weon et al., , 2009 (Weon et al., , 2010 , water (Gallego et al., 2006) and soil samples (Zhang et al., 2006; Zul et al., 2008; Wang et al., 2012) . At the time of writing, 18 species have been described and their descriptions published. The genus Massilia was described to comprise aerobic, Gramnegative, motile, non-spore-forming rods. Summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and C 16 : 0 are the major fatty acids, Q-8 is the predominant isoprenoid quinone and the DNA G+C content is in the range of 63.3-68.9 mol% (Weon et al., 2009) .
Soil samples were collected from sites located 25 m from the Namucuo Saltwater Lake (30 u 469 270 N, 90 u 529 000 E and 4598 m in altitude) on 15 September 2010 in Tibet Autonomous Region, China. For isolation, the soil sample (1 g) was suspended in distilled water (50 ml) and spread on plates of R2A medium after serial dilution on 20 September 2010. The R2A medium (Niuniu) contained the following (l 21 ): yeast extract 0.5 g, proteose peptone 0.5 g, casein hydrolysate 0.5 g, glucose 0.5 g, starch 0.5 g, sodium pyruvate 0.3 g, dipotassium hydrogen phosphate 0.3 g, magnesium sulphate anhydrous 0.024 g, agar 15.0 g. The pH was adjusted to 7.2±0.2. The plates were incubated at 28 u C for 2-3 days. Single colonies from the plates were purified by transferring them onto new plates of the same medium. The strain, designated 333-1-0411
T , was isolated and purified after incubation at 28 u C for 2 days, and was then maintained on R2A agar at 4 u C and as glycerol suspensions [30 %, (v/v) ] at 280 u C. Biomass for chemotaxonomic and molecular systematic studies was prepared by growing the strain in shake flasks of R2A broth at 28 u C for 2 days. Cells were harvested by centrifugation and washed with double-distilled H 2 O and freeze-dried before use in physiological and biochemical studies.
The amplification product was purified and cloned into a pMD18-T vector (TaKaRa). Sequencing was performed by using an ABI Big Dye Primer cycle sequencing ready reaction kit and an Applied Biosystems 3730 DNA sequencer. The 16S rRNA gene sequence of strain 333-1-0411 T was first analysed using the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) to determine the closest type strains and calculate the sequence similarities. The sequence was then aligned with those of related species and phylogenetic trees were constructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony and maximum-likelihood methods in the MEGA 5.0 software (Tamura et al., 2011 , these two strains displayed very high 16S rRNA gene sequence similarity (97.0 % and 96.9 %, respectively) with strain 333-1-0411 T , thus these two strains were also used as the reference strains in subsequent studies.
Cellular morphological characteristics of strain 333-1-0411 T were observed by using a light microscope (Zeiss) at 61000 and a scanning fibre-optic electron microscope (FEI Quanta) at 65000-20 000 after 48 h growth in R2A broth at 28 u C. Colonial properties were examined after 2 days growth at 28 u C on R2A medium. Cell motility was determined by observing the growth spread of cells in test tubes containing semi-solid R2A medium after incubation for 24 h at 28 u C. Growth at various temperatures (4, 15 28, 30, 37, 40 and 45 u C) was measured on R2A medium. The pH range (4-10 at intervals of 0.5 pH unit) for growth and the requirement for NaCl [0, 1, 2, 3, 5 and 7 % (w/v)] were determined in R2A broth. Anaerobic growth was tested on R2A medium for up to 5 days in a 2.5 l jar containing an AnaeroPack-Anaero (Mitsubishi Gas Chemical), which works as an oxygen absorber and CO 2 generator. Phenotypic characteristics such as Gram-staining, catalase activity, oxidase activity and hydrolysis of casein, Tween 20, Tween 80 and starch were performed using the methods of Smibert & Krieg (1994) after 24 h growth on R2A medium or in R2A broth at 28 u C. Methyl red and Voges-Proskauer reactions were assessed as described by Dong & Cai (2001) . Physiological and biochemical properties were further determined with API 20NE and API ZYM strips (bioMérieux). Tests were generally performed according to the manufacturer's instructions. The API 20NE tests were read after 48 h at 28 u C, the API ZYM tests were read after 4 h incubation at 37 u C. Antibiotic sensitivity analysis of strain 333-1-0411 T was performed using Etest (bioMérieux) to determine the minimal inhibitory concentration values for some antibiotics according to the manufacturer's instructions.
Strain 333-1-0411
T was a Gram-stain-negative, aerobic, non-spore-forming, rod-shaped bacterium. Phenotypic characteristics are given in the species description and Table 1 shows the features that differentiate strain 333-1-0411
T from six closely related species of the genus Massilia.
To determine the whole-cell fatty acid composition, strain 333-1-0411 T and the six reference strains were grown on R2A at 28 u C for 2 days. Colony development of the type strains of the most closely related species were very similar, so it was assumed that all strains were in comparable growth phases. Extraction and analysis of the cellular fatty acids were performed according to the standard protocol of the Sherlock Microbial Identification System (MIDI; Sasser, 1990 ) version 6.0 and peaks were identified using the peak naming table TSBA6 6.00 at the China General Microbiological Culture Collection Center (CGMCC). The major fatty acid profile of strain 333-1-0411 T comprised (.1 %): Summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c; 60.9 %), C 16 : 0 (22.2 %), C 12 : 0 (6.1 %), C 10 : 0 3-OH (4.3 %), C 18 : 1 v7c (3.9 %) and C 14 : 0 (1.4 %). Comparisons of the fatty acid compositions of strain 333-1-0411
T and the six reference strains are shown in Table 2 . Although the most predominant group of summed feature 3 contained C 16 : 1 v7c and/or C 16 : 1 v6c by the system of MIDI version 6.0 used in this study, which is different from those in previous reports using MIDI version 4.0 (contained C 16 : 1 v7c and/or iso C 15 : 0 2-OH), there were no obvious differences in the fatty acid profiles among all the tested strains. All members of the genus Massilia analysed in this study, as well as strain 333-1-0411 T , had fatty acid profiles composed of summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c) and C 16 : 0 as the major components, as well as C 10 : 0 3-OH, C 12 : 0 and C 18 : 1 v7c in moderate amounts, but C 10 : 0, C 12 : 0 2-OH, C 12 : 0 3-OH, C 14 : 0, C 14 : 0 2-OH and C 17 : 0 cyclo could only be found in some of the strains.
The presence of polar lipids, isoprenoid quinones and the G+C content of the genomic DNA in strain 333-1-0411 T were investigated. The polar lipids analysis was carried out by the Identification Service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ) and Dr B. J. Tindall, DSMZ, Braunschweig, Germany. Isoprenoid quinones were extracted and purified using the methods of Collins et al. (1987) , and purified quinones were determined by reverse-phase HPLC (Wu et al., 1989) by the service of the China Center of Industrial Culture Collection. The DNA G+C content was determined using the thermal denaturation method (Marmur & Doty, 1962) with Escherichia coli K-12 as a control. The polar lipid profile contained phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol as major compounds (Fig. S2) , which was similar to the polar lipid profiles published for other species of the genus Massilia (Kämpfer et al. 2008 (Kämpfer et al. , 2011 Weon et al. 2010) . Traces of unknown phospholipids PL1 and PL2 were also detected. Strain 333-1-0411 T contained ubiquinone Q-8 as the predominant isoprenoid quinone, consistent with all other members of the genus Massilia. The DNA G+C content of strain 333-1-0411
T was found to be 66.7 mol%, which is within the range (63.3-68.9 mol%) reported for members of the genus Massilia (Table 1; Weon et al., 2009) . Thus, the fatty acid profile, the polar lipids profile, the major isoprenoid quinone and the DNA G+C content of strain 333-1-0411
T were all typical of those reported for species within the genus Massilia.
DNA-DNA hybridization experiments were carried out at the CGMCC to evaluate the DNA-DNA relatedness between strain 333-1-0411 T and its closest related neighbours (M. flava Y9 T and M. albidiflava 45 T ) using the optical renaturation rate method (Gillis et al., 1970) and a Perkin Elmer Lambda 35 UV/VIS spectrophotometer. The DNA-DNA relatedness values between strain 333-1-0411
T and M.
flava Y9 T and M. albidiflava 45 T were 20.2 % and 27.2 %, respectively, clearly below the 70 % threshold value generally accepted for species delineation (Stackebrandt et al., 2002) .
In view of the combined morphological, physiological and chemotaxonomic data, and of the phylogenetic inference presented here, it is evident that strain 333-1-0411 T belongs to the genus Massilia. However, differentiating phenotypic characteristics as well as phylogenetic and genomic distinctiveness distinguish it from previously described species of the genus Massilia. Hence, strain 333-1-0411
T is considered to represent a novel species in the genus Massilia, for which the name Massilia namucuonensis sp. nov. is proposed.
Description of Massilia namucuonensis sp. nov.
Massilia namucuonensis (na.mu.cuo.nen9sis. N. L. fem. Adj. namucuonensis of or belonging to Namucuo, a place in . +, Positive; 2, negative. All data are from this study, except the DNA G+C content of the reference strains and where otherwise indicated. All strains were positive for catalase activity, and negative for methyl red and Voges-Proskauer reactions. All strains could not tolerate .1 % NaCl. In API 20NE test strips, all of the strains were negative for indole production and arginine dihydrolase and positive for hydrolysis of aesculin and 4-nitrophenyl-b-D-galactopyranoside (PNPG); all strains could assimilate D-mannose, maltose and malic acid, but not capric acid and adipic acid. In API ZYM test strips, all of the strains were positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities, but negative for trypsin, N-acetyl-bglucosaminidase, a-mannosidase and a-fucosidase activities. .5-9.5 6.5-8.5 6.5-8.5 6.5-8.5 4.0-9.0 7.0-9.0 5.5-10 Optimum 6.5-7.5 7.0-7.5 7.0-7.5 7.0-7.5 6.0-7.0 7.0-7.5 (7.0) 7.0-7.5 Nitrate reduction 2
Tween 20 Tibet Autonomous Region, China, from where the strain was isolated).
Cells are Gram-staining-negative, aerobic, non-sporeforming, motile rods, approximately 0.3-0.5 mm in width and 0.5-1.5 mm in length (Fig. S3) . Colonies are circular to irregular, convex, opaque and white to yellow in colour and 1.0-3.0 mm in diameter after 3 days cultivation at 28 u C on R2A. No growth was observed on TSA and MacConkey agar. Growth occurs between 4 u C and 37 u C (optimal growth at 28-30 u C) and from pH 5.5 to 9.5 (optimal growth at pH 6.5-7.5) in R2A broth. Growth occurs with 0-1 % NaCl (optimal growth without NaCl Scola et al. (1998) . DSummed features represent groups of two or three fatty acids that could not be separated by GLC using the MIDI system. Summed feature 3 contains C 16 : 1 v7c and/or C 16 : 1 v6c.
